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PROVECT i fn) LR 2.0~ MARTFORS STATION ;_/5&+25 CULVERT DESIGN FORM
: y . - A-2§5-/2
£ uoks ~ PROY. M. [3]1- 308 SHEET OF DESIGNER /DATE: A !/
REVIEWER / DAYE /
HYDROLOGICAL DATA u“:’]zg/{m ROADWAY ELEVATION : _Z/62_ 1)
v [J wetnoo: _J Ao 55
= [ onawace arga:d7#% 4 [ srreau soeg: -
S [T cHAMNEL SHAPE: St L S
3 [ rounine: O onun: - A
DESIGN _FLOWS/TMLWATER 0y 223 - £
A.i. (YEARS) FLOW (efn) W (1) SwS,- FALL/L, ® R - §
P se 20158 ° ! i §
ey d -_—
N ; . Lee '8 =]
Y N e o0 . g
o
GULVERT DESCRIPTION: Tora | rLow HEAOWATER CALCULAYIONS TI1 T
: fow | vem 55‘ Blws
WATERIAL - SHAPE - SIZE - ENTRANCE haane, INLEY _CONTROL OUTLEY CONTRL £23 b g COMMENTS o
0 1@/N (Hwi/m]uw; [Fare fElag | TW | o J9cr01 w, | g, o€y 1BSY 55 91
[0 I sé . ey 8) ¢ Fl o S¥d)as 5
SRR - (el = Rod |2 7 |30l L2328 |a i 25650 05 [ 1.6 75.98|75.98(10.80 | DESIcw (Bsn) I
. 54.8] — 179 |3.88| ~ |7%.09]/ f4]2.90]2.70] 210|0.5] 2. 18| 7.69]| 76.€9) /(.54 | #E6CH (3,0) ?
2
=
<
[4:]
4
5.
TECHNICAL FOOTNOTES: (4) ELye HW;e ELUNVERT OF €) ho e TW o (4,7 B/ 2)] WHICHEVER 15 GREATER) 3
11 USE Q/ND FOR BOX CULVERTS MLET CONTAOL SECTION) 1wl ngs (942 1) 1813 ] vliag
{ZYHW /D5 WW /D OR HW, /D FROM DESIGN CHARTS 13) YW BASED ON DOWN STREAN 18] ELpg® ELgiHe R,
COMTROL OR FLOW DERTH B
130 FALL « HWy ~{EL pg— ELygl; FALL I8 2EAD CHARNEL.
FOR QAVERYS O GRACE
SUBSCRIPT DEFINITIONS : CUSSION : QULVERY BARREL SELECTED .
¢ GULVERT FAcE s1z¢; 26"
24, OESIGN HEADWAYER Coeislm o
R, MEAOWAYER 14 DeLXT COMTROL SHAPE: Vol AT
o HEADWATER IN OTLEY CONTROL /(‘ el
o QUTLEE O ST MATERIAL ! d S n Q
f Y o cuvirr s ovrmamer Slaser Lo | §
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CURRENT DATE: 03-09-2010 FILE DATE: 03-09-2010
CURRENT TIME: 14:31:27 : FILE NAME: SITE2B

..

3 C

3 U A A A A A A RnAARDA
3 1, 3 INLET OUTLET CULVERT * BARRELS 3
3y ¥ ELEV. ELEV. LENGTH * SHAPE SPAN RISE MANNING INLET 3
3INO.3  (ft) (ft) (ft) 3 MATERIAIL (ft) (ft) n TYPE 3
3 1 @ 72.81 71.81 76.01 * 1 RCP 3.00 3.00 .012 CONVENTIONAL 3
3 2 3 3 3
3 3 3 3 3
3 4 3 3 3
35 3 3 3
3 g 3 3 3

SUMMARY OF CULVERT FLOWS (cfs) FILE: SITE2B DATE: 03-09-2010

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
73.69 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
74.19 11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
74 .60 16.4 0.0 0.0 0.0 6.0 0.0 0.0 0.00 O
74 .94 21.8 0.0 0.0 0.0 0.0 0.0 6.0 0.00 O
75.24 27.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
75.51 32.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
75.79 38.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
75.98 42.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
76.37 49.3 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
76 .69 54.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
0 Q.0 0.0 Q.0 g.0 0.0 0.0 OVERTOPPING

-SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SITE2B = . DATE 03-09- 2010

HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
0.00 0.000 0.00 0.00 0.00
73.69 0.000 5.48 0.00 0.00
74 .19 0.000 10.96 0.00 0.00
74.60 0.000 16.44 0.00 0.00
74.94 0.000 21.92 0.00 0.00
75.24 0.000 27.40 0.00 0.00
75.51 0.000 32.88 0.00 0.00
75.79 0.000 38.36 0.00 0.00
75.98 0.000 42.08 0.00 0.00
76 .37 0.000 49.32 0.00 0.00
76.69 0.000 54.80 0.00 0.

N

(‘\f
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CURRENT DATE: 03-08-2010 FILE DATE: 03-09-2010
CURRENT TIME 14:31:27 FILE NAME SITEZB

DIS- HEAD- INLET OUTLET

..........................................................................

CHARGE WATER CONTROL CONTROL FLOW NORMAL, CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (£t) (fps) (fps)

El. inlet face invert 72.81 ft El. outlet invert 71.81 ft
El inlet throat invert 0.00 ft El inlet crest 0.00 ft

xkxxx SITE DATA ***k* CULVERT INVERT **%* ks xkkkikkk

INLET STATION 0.00 ft
INLET ELEVATION 72.81 ft
OUTLET STATION 76.00 ft
OUTLET ELEVATION 71.81 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0132
CULVERT LENGTH ALONG SLOPE 76.01 ft

* %% %% CULVERT DATA SUMMARY ***kkkkkhkkkhdhhkhdhhhhhhdk

BARREL SHAPE CIRCULAR
BARRE!, DIAMETER 3.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL BEVELED EDGE (1.5:1)
INLET DEPRESSION NONE

/5%

¢
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CURRENT DATE: 03-09-2010 FILE DATE: 03-09-2010
CURRENT TIME: 14:31:27 FILE NAME: SITE2B

* %%k %+* REGULAR CHANNEL CROSS SECTION * ks k% kkddksk*

BOTTOM WIDTH 3.00 ft
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.017
MANNING'S n (.01-0.1) 0.040
CHANNEL INVERT ELEVATION : 71.81 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 71.81 ft

kkkkk** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (£t) NUMBER (ft) (E£/s) (psf)
0.00 71.81 0.000 0.00 ag.00 0.00
5.48 72.29 0.59% 0.48 2.35 0.50
10.96 72.49 0.609 0.68 2.84 0.72
16.44 72.63 0.615 0.82 3.17 0.87
21.92 72.75 0.620 0.94 3.42 1.00
27.40 72.86 0.624 1.05 3.63 1.11
32.88 72.95 0.627 1.14 3.80 1.21
38.36 73.04 0.630 1.23 3.96 1.30

0. 4

0. 4

0. 4

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 44.00 ft
CREST LENGTH 50.00 ft

OVERTOPPING :CREST ELEVATION . 81.62 ft




Storm Drainage Systems . 11.A-1

Appendix A — QOutlet Protection Form

OUTLET PROTECTION
Project No.: Bus Weay - Designed By: RF Date: |!l12/og
Town: /’./c:_f‘%/ LASE T A Checked By: Date:
Route: Ll ey - Station: ShYe 1B

1. Assess the erosion potential at the outlet and cher criticé] site factors

Describe the conditions at the outlet location: - Sketch
0 No well-defined channel
ell-defined channel
2. Determine the tailwater (TW) conditions at the outlet
TW depth: TW elevation:
TW computational method: Free  Fall ing
Channel bed elevation: 7.8 Estimated velocity in channel: -

3. Calculate and evaluate the outlet velocity for the design.discharge

Design Discharge: Y2.08 ofs - Design Frequency: Je v/
Outlet Pipe Size: 36" Type: _
Length: 36’  Slope:_ 9:0/32  Outlet Invert Elevation: ___77-5/
Outlet Velocity at design discharge: 10. %0

Velocity computational method: ____ HyZ

4. Select the type of outlet protection

/ .
O Riprap Apron ™M Preformed Scour Hole
(See Figures 11-13 & 11-14) (See Figure 11-15)
Type_____(ABC) Type 1 Type 2
’ d5o O' 3’7 S"
Riprap type: F .S
Length (L.): C 1D
Width (W)): B IS
Width (W,): S, 3
Width-Type C (Ws): :
Proposed Type: !
Riprap Type: _ Mool (Cone

May 2002 ‘ ‘ . ConnDOT Drainage Manual
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TATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

7]

PRELIMINARY HYDROLOGY REPORT
FOR
STATE PROJECT NO. 171-305
NEW BRITAIN TO HARTFORD BUSWAY |
NEW BRITAIN, NEWINGTON, WEST HARTFORD, AND HARTFORD,
CONNECTICUT

LOCATION: Un-Named Tributary of Piper Brook - Newington

SITE: 2B 3¢'' Mefof p, ﬁ/

PREPARED BY

GARG CONSULTING SERVICES, INC.
ROCKY HILL, CT

FOR

BAKER ENGINEERING NY, INC.
ROCKY HILL, CT

JUNE 2003

REVISIONS

DATE ENGINEER

I A



BUSWAYO01 o
New Britain to Hartford Busway - SITE 2B
Hartford County, Connecticut

1. SITE NARRATIV E
The purpose of this project is to provide an exclusive busway system from the City of New Britain to the
City of Hartford. The exclusive roadway will be constructed along the existing railroad corridor for
approximately 9.4 miles. The roadway will be comprised of two lanes with minimal shoulders. Within the
project limits, the busway crosses 7 waterways within the upper Connecticut River Basin.

Site 2B is associated with an un-named tributary of the Piper Brook crossing the railroad bed in the town
of Newington. The area discharges into the tributary at approximate coordinate 41.69742 deg, 72.75350

deg. NAD83 datum.

The watershed area for this site is delineated and measuréd from MDC Sheet No. 204 dated March 1975
and Fenn Road Plaza maps dated February 12, 1990 revised March 19, 1990. In addition, the delineation

was field reviewed.

The associated drainage area of 29.48 acres is developed with commercial and industrial properties. The
TR-55 Method is appropriate for use at this site as the drainage area is less than 25 square miles with the
number of reaches, sub watershed areas and time of concentration for any sub-area not exceeding 10, 10
and 10 hours, respectively. This watershed is highly developed with more than 30 percent urbanization.
Backup computations and information is contained in subsequent sections of this report.

To verify the flow rate, TR-20 computer model was prepared.

2. SUMMARY OF DISCHARGES

METHODOLOGY 2 10 25 50 100 500
TR-55 Method 1996 | 29.08 | 35.09 | 41.65 | 47.98
TR-20 13.69 | 21.89 2797

3. RECOMMENDATIONS:

Flow Values for hydraulic analysis at the project crossings should be based on the TR-55 Method
calculations. The recommended design flow rate should be based on the 50-year event with a calculated

flow rate of 41.65 cfs.
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‘ _ Culverts - ‘. _ - 8.G-1
Yy o | : J |

. Appendix G~ Culvert Design Data Form

Prepared by: _ L./ PrckE 77  ProjectNo. _ / 7/~ FoS

Date: AIABCH &, 2509 - Town AEMAAASZTEVAS

Checked: RIF B : Route Eusisy [ oild Kd £ERN
Date: ,"f/q o9 Location __ S, /7324 5D '

1. DRAINAGE AREA

a) Totalarea @ . ZA5:7./ Sl
b) Special Considerations £t
) ¢) Existingculverts__ 3.0 W x 2. &'H S7viis Eex DL SELT  enn” figean)
S TEASE FAL bt bl $
2. DESIGN DISCHARGE /S/cAL  for_ S year frequency
a) Rational Formula less than 81 ha (200 acres)
T, (Min) * Rainfall intensity mm/hr (m/hr)
Coefficient of Impervxousn_ess
_ b) HEC-1 - SCS _ : TR20 TRS5
) CN___ T@Hr)_
Rainfall dlStl’ibuthD_ ____ SCSTypelll-24 Hr.
' ¢) Other _/£A% zf«, gt e Ay //.4;://, Al T e e
EaPRNS e Tt D g P R e

3. FISHPASSAGE REQUIRED" —Yes el No

2) Special considerations OVELESFE  C L, Vé:f/@f v é v
TE RIS A L IO AT & D S L AT
lt /7?# Lt gl e AT ALMFE STRE A
X ‘} 5 : S ’
[ARY
4. CULVERT ?EDEAULIC DATA ), £ ,/ i
¥ A N /” ot 3 R P
a) Sm C:fﬂﬂ‘f‘.ﬁ £ :f‘ f- K/ﬁ { ((, i Type G’*}{,/,‘“{ Feted L’_’:.’,’X‘ {' 'u—/i;iL ‘*"{"i/"'?:d
b) Maximum penms51ble headwater elevation & BB (AL A A i p AT
(Lows _arr DEAD —EML f70H (/ : |
) Proposed headwater elevation _ . ,ﬁf‘.“ S Y e

d) Elevation of channel bed at outlet 939 Inlet R
¢) Length aeld Slope 2. O, 7
f) Inlet invert elevation (a2 8 - Outlet - > .
g) Improved inlet Yes No _v*
BeveledEdge ____ Side-Tapered Slope-Tapered
TAPER=___:l 4:1 TO6: 1) FALL = St 11 (2:1to 3:1)
h) Entrance loss coefficient 90 &0

) Type and locatmn of hydrauhc comrol ey ek L D S

SN » 4 R ; . . .
' ; . o X 5 Pt A oy et NNy 2Vl SN
- X ¥ 3 R -, PN o . T TN
e = o - T v T N

—— A . . - . . .

October 2000 _ " ConnDOT Drainage Manual



Culverts

- 8G2 '

5. MISCELLANEOUS DATA

Height of cover : .

a) : S
“b) Culvert strength requirements: CMP __~ (wall or plate thickness)
, RCP______ (Class)
¢) End treatment A e fiT it et '
d) Entrance channel /\'éé?' :
e) Outlet channel SO AL &
f) Bank protection ' :
ConnDOT Drainage Manual October 2000

/o



Tenuejy S8eureI(] LOQUUCD

"PRAOJECT S L T A I I P ag sration ¢ 7 e r‘-g‘ﬂ? CULVERT DESIGN FOAM o
R N N SHEET oF CESIONER 70ATE, _LUE 3703
} REVIEWER / DATE /
HYPAOLOGIGAL _DATA. tLyy: i = ROADWAY ELRVATION : _72.557 (u)
g B uemon: o L Ly e
% [0 omamaoe anear= XD armeaw suwe: 09747
8 1 cnamnerswarrs L T T e i
8 1 sounne: 1 owmen:
DESIONR. FLOWS/TAILWATER €y
.1, AYEARS) FLOW (els) TW B8, - FALLYL & ’
— - . Y u.....;_:_ﬁm
U p el.ot "—-Q—J———-
—:) b &8.31 Ly 23
GULVERT DESGRIPTION: ) TataL | row HEADWATER CALCULATIONS ¥
: row | rix ~ 8 4
WATERIAL - SMAPE - SILE - ENTRANCE oty INLET__CONTAGL QUTLEY cont i g L COMMENTS
' ‘ o [arm Ty ™ deA B ® £ "5 § .
o —— Jleter ] gy | 53}.“ ¥ '&{L _gf‘ in % %— u't Y 0 _u?‘ 5 8 § :
[V N RN Iy o Ve I ) - P B
T e RIERT | il = |48 0 [esrard 0| 2.7/|3.86] 40| 0 5|1.2¢ |ca. w4924 1225 g:;-‘ffj)?g
YV Dy o : v i EE P e |
cona: B &0 |8y — 8.9 o _l69.89 58| 3,04 42| .2|0,. 5| 2935 23s 223|800 ":?.W—'zw

JEGHNICAL FOOTNOTES:
{1} USE Q/NB FDR 00 CULVERTS

(a7 ELyy NWR ELTINVEAT OF
JHLET CONTROL SECYION)

) bg » W or. (43 7D/2)L RHICHEVER 1S CREATER)
T iniue E. Bt (2948 L) / ALEY :] viray

(uois1A ys3ug) — mioyg uSisog HaAMD

18) Wy /D WW /O OR HW¢/D FROM DE sIoH CHARTS {8) TW BABED 0 DOWN SYREAM 0] ELpys ELg 1IN,
CONTROL Oft FLOW DEPTHR : . .
-13) FALL = W} = | ELpg= Elgy) ; FALL 5 2EAD CHARNEC,
_SUBSCRIPT UEFINITIONS ;. oM on: CULYERY BARRE SELECTED
_RPPHOLIMATE . y -y vy
i‘.g{:'&i'.':'nﬁﬁﬁnu SNLET 15 T LT W e sizg; @IS A
i ik o, PROCOSED K8 A AR suars: . O
9. e g Ay en !
? é" gtuﬂﬂ&. MATERLAL «"t'L’UCl”")'"?in i
. - =
I.L '\;m:»:'nt%n CULYERY FACE ENTRANGE vy

000 1290100

758

SRATD



‘ CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:02:10 FILE NAME: SITE%&?Y
50y, 055/6/&/}

' FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

o SITE DATA CULVERT SHAPE, MATERIAL, INLET
u
L. INLET OUTLET CULVERT BARRELS
V  ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) . (ft) MATERIAL (fr) (£t) n TYPE
1 63.70 63.00 60.00 1 RCB 6.00 5.00 .012  CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: SITE3REV DATE: 03-09-2009
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
67.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
67.12 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
67.17 36.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
é 67.26 54.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
67.30 72.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
67.48 90.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
67.33 108.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
67.72 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
68.10 144.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
68.24 151.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
68.83 180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SITE3REV DATE: 03-09-2009
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
67.00 0.000 0.00 0.00 0.00
67.12 0.000 18.00 0.00 0.00
67.17 0.000 36.00 0.00 0.00
67.26 0.000 54.00 0.00 0.00
67.30 0.000 72.00 0.00 0.00
67.48 0.000 90.00 0.00 0.00
67.33 0.000 108.00 0.00 0.00
67.72 0.000 126.00 0.00 0.00
68.10 0.000 144.00 0.00 0.00
68.24 0.000 151.00 0.00 0.00
0.000 180.00 0.00 0.00

. 68.83

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



. CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:02:10 FILE NAME: SITE3REV

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 5.00 (ft)) RCB
DIS- HEAD-~ INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL

(cfs) (ft) (ft) (ft) <F4> (ft) (f£t) (ft) (£t) (fps) (fps)
0.00 67.00 0.00 3.30 O-NF 0.00 0.00 0.00 4.00 0.00 0.00
18.00 67.12 1.12 3.42 3-M1t 0.39 0.66 4.00 4.00 0.75 0. 00
36.00 67.17 1.76 3.47 3-Mlit 0.65 1.04 4 .00 4 .00 1.50 0.00
54.00 67.26 2.31 3.56 3-Mlt 0.86 1.36 4.00 4.00 2.25 Q.00
72.00 67.30 2.79 3.60 3-Mlt 1.05 1.65 4.00 4.00 3.00 0.00
90.00 67.48 3.22 3.78 3-M1lt 1.22 1.92 4.00 4.00 3.75 Q.00
108.00 67.33 3.63 3.63 1-82n 1.38 2.16 1.60 4.00 11.23 Q.00
126 .00 67.72 4.02 4.02 1-82n 1.54 2.40 1.80 4.00 1l1.68 Q.00
144 .00 68.10 4.40 4.40 1-S2n 1.69 2.62 1.99 4.00 12.05 Q.00
151.00 68.24 4 .54 4.54 1-S2n 1.75 2.71, 2.06 4.00 12.25 0.00
180.00 68.83 5.13 5.13 5-82n 1.98 3.04 2.34 4.00 12.81 0.00
El. inlet face invert 63.70 ft El. outlet invert 63.00 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t
'Y B % X3 SITE DATA o e ek K C[]LVERT INVERT Je e Jde de e K ok Aok Kok deok ok
"i’ INLET STATION 0.00 ft
INLET ELEVATION 63.70 ft
QUTLET STATION 60.00 ft
OUTLET ELEVATION 63.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0117
CULVERT LENGTH ALONG SLOPE 60.00 ft

*k%%k % CULVERT DATA SUMMARY A% kkkorakkhddkudhrsekhhrrn

BARREL SHAPE BOX

BARREL SPAN 6.00 ft

BARREL RISE 5.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE



CURRENT DATE: 03-039-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:02:10 FILE NAME: SITE3REV

TAILWATER

CONSTANT WATER SURFACE ELEVATION .
67.00 (Prrer Bk 2&yr TW Eu;v.';:

et

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 32.00 ft
CREST LENGTH 50.00 ft

OVERTOPPING CREST ELEVATION 76.75 ft



1

‘ CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:14:03 FILE NAME: SITE3REV
A9Q7r(2)qéifki>

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L  INLET OUTLET CULVERT BARRELS
V  ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (£t) (ft) n TYPE
1 63.70 63.00 60.00 1 RCB 6.00 5.00 .0l12 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: SITE3REV DATE: 03-09-2009
ELEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
68.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.31 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.34 36.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
‘ 68.38 54.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.45 72.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.53 90.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.63 108.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.75 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.89 144.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.95 151.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
69.23 180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SITE3REV DATE: 03-09-2009
HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
68.30 0.000 0.00 0.00 0.00
68.31 0.000 18.00 0.00 0.00
68.34 0.000 36.00 0.00 0.00
68.38 0.000 54.00 0.00 0.00
68.45 0.000 72.00 0.00 0.00
68.53 0.000 90.00 0.00 0.00
68.63 0.000 108.00 0.00 0.00
68.75 0.000 126.00 0.00 0.00
68.89 0.000 144.00 0.00 0.00
68.95 0.000 151.00 0.00 0.00

. 69.23 0.000 180.00 0.00 0.00

<1l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



. CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:14:03 FILE NAME: SITE3REV

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 5.00 (ft}) RCB

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (fr) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (£ps)
0.00 68.30 0.00 4.60 0-NF 0.00 0.00 0.00 5.30 0.00 0.00

18.00 68.31 1.12 4.61 1-81f 0.39 0.66 5.00 5.30 0.60 0.00
36.00 68.34 1.76 4.64 1-81f 0.65 1.04 5.00 5.30 1.20 0.00
54 .00 68.38 2.31 4.68 1-S1f 0.86 1.36 5.00 5.30 1.80 0.00
72.00 68.45 2.79 4.75 1-S1f 1.05 1.65 5.00 5.30 2.40 0.00
90.00 68.53 3.22 4.83 1-81f 1.22 1.92 5.00 5.30 3.00 0.00
108.00 68.63 3.63 4.93 1-8S1f 1.38 2.16 5.00 5.30 3.60 0.00
126.00 68.75 4.02 5.05 4-FFt 1.54 2.40 5.00 5.30 4.20 0.00
144 .00 68.89 4.40 5.19 4-FFt 1.69 2.62 5.00 5.30 4.80 0.00
151.00 68.95 4 .54 5.25 4-FFt 1.75 2.71 5.00 5.30 5.03 0.00
180.00 69.23 5.13 5.53 4-FFt 1.98. 3.04 5.00 5.30. 6.00 0.00

El. inlet face invert 63.70 ft El. outlet invert 63.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*kx*k* SITE DATA *****% CULVERT INVERT ***%xkkdhkkkkkk

|.I' INLET STATION 0.00 ft
INLET ELEVATION 63.70 ft
OUTLET STATION 60.00 ft
OUTLET ELEVATION 63.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0117
CULVERT LENGTH ALONG SLOPE 60.00 ft

*x*%% CULVERT DATA SUMMARY **%kkkhndkhkiddkdnkkhhidn

BARREL SHAPE BOX

BARREL SPAN 6.00 ft

BARREL RISE 5.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

e



. CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:14:03 FILE NAME: SITE3REV

TAILWATER

CONSTANT WATER SURFACE ELEVATION
68.30 (prAer B& 504 TW ELEV.)

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 32.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 76.75 ft



Storm Drainage Systems

11.A-1

Appendix A — Outlet Protection Form

OUTLET PROTECTION

Project No.. _/7/~— 205 Designed By: /X Zfﬁ Date: 3~20 =09
RS Date: 4 /9 /eq

Town: MEWLIANGTOA Checked By:

Route: e sway Station: L 74+ SO

1. Assess the erosion potential at the outlet and other crmcal site factors

Descnbe the conditions at the outlet location: ,sz’ﬁ , Skctch FL=673.70

WALy 1/‘

LX) STIALES 2 ot TS IR SE L,
4/1//1 ‘C, lé.‘ f(_/‘;/(‘/l/u if - MAILT'/ Llﬁﬁ. |
LK £ L,& LAl N TR T T

T C i A GE 0001y
1 No well-defined channel
¢ Well-defined channel ZZ?:.:O 5
2. Determine the tailwater (W) conditions at the outlet : i
TW depth: TW elevation'
TW computational method LS - Lol Lz
Channel bed elevation: 5.0 Estimated velocity in channel:
3. Calculate and evaluate the ontlet velockty for the design. dlscharge
Design Discharge: /576 Design Frequency: Loy Trmear |
Outlet Pipe Size: _ &6 ¢ X 5 ° >, Type: _Come. Lo '
Length: _ 60O’ Slope: €. &/ 17" Outlet In}crt Elevatlon. e2.a
Outlet Velocity at design discharge: : ; SOyk
Velocity computational method: AT AR :f-‘,,.v’x{_:#"f Rl
’ - L L)L T ,,d//,d‘_)/“ 15 AR {.’-j '::’(LX‘;/J;/:
" 4. Select the type of outlet protection . ( jféf i Ll J,T )
. | )
O Riprap Apron o J¢  Preformed Scour Hole
(See Figures 11-13 & 11-14) (See Figure 11-15)
Type (A,B,C) Typel , Type 2
' ' dso __. 4.? p—
Riprap type: F 7.5 —
Length (L,): C 32/ ..
Width (W)): B =7’ s
Width (W5): S, 2% i
Width-Type C (W3): . ’
Proposed Type: _ 776 £~
Riprap Type: _ fA/7TECHA+EL i 7

May 2002 ' ' : ConnDOT Drainage Manual
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STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

PRELIMINARY HYDRAULIC SUMMARY
FOR
STATE PROJECT NO. 171-305
NEW BRITAIN TO HARTFORD BUSWAY
NEW BRITAIN, NEWINGTON, WEST HARTFORD, AND HARTFORD,
CONNECTICUT
- LOCATION: Un-Named Tributary of Piper Brook, Newington

SITE: 3

PREPARED BY

GARG CONSULTING SERVICES, INC.
ROCKY HILL, CT

FOR

BAKER ENGINEERING NY, INC.
ROCKY HILL, CT

MARCH 2003

REVISIONS

DATE ENGINEER

9/8/03 7. A Scala?>

7 12-15-03 ¢%@

[4

B

"/E:':JE‘:}" ', i d
/137 e

T




1- EXECUTIVE SUMMARY

The purpose of this project is to provide an exclusive busway system from the City of New
Britain to the City of Hartford. The exclusive roadway will be constructed along the existing
railroad corridor for approximately 9.4 miles. The roadway will be comprised of two lanes with
minimal shoulders. Within the project limits, the busway crosses a number of waterways within
the upper Connecticut River Basin. The purpose of this hydraulic analysis was to determine if
the existing structure is adequate to convey the design storm without adverse flooding.

Site 3 is associated with the crossing of an un-named tributary of Piper Brook in the Town of
Newington. This area of approximately 0.315 sq. miles discharges into the tributary at
coordinate 41.70052 deg, 72.75094 deg NADS83 datum, which is located approximately 2500
feet north northeast of the Route 175 crossing of the rail bed. This drainage area converges into
an existing (3.0°W X 3.5’H) stone box culvert under the railroad bed.

The existing stone box culvert was determmed to be hydraulically inadequate because the

headwater th exceeded 1.5D, thereby requiring replacement. In addition, the physical
condition of the culvert is poor.

The replacement structure will be required. The replacement culvert must be designed to convey
at least the 50-year storm.

A7 |
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Hydrology 6.F-1

Appendix F — Hydrology for Temporary Facilities

Step 1: Determine Impact Ratings

The following selection factors are rated considering their severity as 1, 2, or 3 for low,
medium or high conditions.

Potential Loss of Life - If inhabited structures, permanent or temporary, can be inundated or are
in the path of a flood wave caused by an embankment failure, then this item will have a multiple of
15 applied. If no possibility of the above exists, then loss of life will be the same as the severity

: used for the A.D.T.

Property Damages - Private and pub]xc structures (houses, commercial, or manufacturing);
appurtenances such as sewage treatment and water supply; utility structures either above or below
ground, are to have a multiple of 10 applied. Active cropland, parking lots, recreational areas are to
have a multiple of 5 applied. All other areas shall use the severity determined by site conditions.

Traffic Interruption - Includes consideration for emergency supplies and rescue; delays;
alternate routes; busses; etc. Short duration flooding of a low volume roadway might be acceptable.
If the duration of flooding is long (more than a day), and there is a nearby good quality altemate
route, then the flooding of a higher volume highway might also be acceptable. The severity of this
component is determined by the detour length multiplied by the average daily traffic projected for
bi-directional travel.

Detour Length - The length in kilometers (miles) of an emergency detour by other roads should

the temporary facility fail,
g Height Above Streambed - The- difference in elevation in meters (feet) between the traveled
4 roadway and the bed of the waterway.
Drainage Area - The total area contributing runoff to the temporary facility, in km? (mi? ).
Average Daily Traffic - The average amount of vehicles traveling bi-directional through the area

in a 24-h period.
RATING SELECTION
Factor : Rating -

1 2 ' 3
Loss of Life : See Instructions
Property Damage See Instructions .
Traffic Interruptions <2000 2000-4000 > 4000
Detour Length, km (mi) <8(<5) 8-16 (5-10) > 16 (> 10)
Height Above Streambed m(ft] <3(<10) 3-6 (10-20) >6(>20)
Drainage Area, km? (mi? ) <26(<1) 2.6-26.0 (1-10) >26.0(> 10)
Rural ADT <400 400-1500 > 1500
Suburban ADT <750 750-1500 > 1500
Urban ADT <1500 1500-3000 > 3000
December 2003 ConnDOT Drainage Manual

182N
t



6.F-2

' ' Hydrology

IMPACT RATING TABLE %
Loss of Life Rating (See Instructions)= /L
Property Damage Rating (See Instructions) = {
Traffic Interruption Rating = /
Detour Length Rating = /
Height Above Streambed Rating = 2
Drainage Area Rating = : o/
Average Daily Traffic Rating = /
Total Impact Rating = (sum of the above) = 6
Step 2: Determine risk percentage Step 3: Determine Temporary Design Frequency
DESIGN RISK VS. IMPAC’:I’ RATING DESIGN FREQUENCY (YEAR)
¢ 10 — v 5
2 2 <
/
$ |2v

é 6 q By Yeag”] o //

HES i N @ % A Pres1 —

E l \\ g 20 v, - p. 10 Year L—1"|

> —
‘ % ! N 0 10 1/ P /QL/ 2-'YT°='
o Jil o ] }
195 1o 20 30 40 % 9073 6 & 12 15 18 21 24 27 30 33 36
TOTAL IMPACT RATING ANTICIPATED TIME OF USE IN MONTHS
, (for temporary facility)
Percent Design Risk = 3 8 . Design Frequency = 2 years

Step 4: Determine Temporary Design Discharge

A. If sufficient discharges have been developed either by the designer or a Flood Insurance Study,
then the Temporary Design Discharge should be taken either directly or from a frequency curve
plot of the data, based on the design frequency determined in Step 3. Enter the Temporary
Design Discharge below. If Discharge — Frequency information is unavailable, proceed to Step
4B.

Temporary Design Discharge = m°/s ( Q?,i © cfs) %F

FROM HYORAVLIC R EFOT
DATEL mrmarcH 2003

. | For2 S/7€ R (crec GA/SUTIAG Snes) c

ConnDOT Drainage Manual | | December 2003
1320



TMPSITE3.LST
1

CURRENT DATE: 05-10-2010 FILE DATE: 05-10-2010
CURRENT TIME: 15:35:22 FILE NAME: TMPSITE3

FHWA CULVERT ANALYSTS  AAAAAAAAARARAAAAAAARAAAAAA
B8, VERSION 6.1 AAAAAAAAAAAAAAAAAAAAAAAAAA

IV YV VWV VN VNV VMMV VM NNV VANV
AAAAAAAAAAAAAAAAAAAAAAAAAA

W
o

4
SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET . °
INLET OUTLET CULVERT ? BARRELS 3
ELEV. ELEV. LENGTH ? SHAPE SPAN RISE MANNING  INLET 3
(fr) (ft) (fov) 3 MATERIAL (ft) (fv) n TYPE 2
64.10 64.00 106.00 * 1 RCP 4.00 4.00 .012 CONVENTIONAL?®

WowwwWwWwWwwwwws
3 z

AN HBWNROLSTCN
W W W W W W W W W
'MIIMUINU

:wwwww

SUMMARY OF CULVERT FLOWS (cfs) FILE: TMPSITE3 DATE: 05-10-2010

ELEV (ft) TOTAL 4
.50 0

65.66 9.

66.03 19.

66.48 29.

66.89 39.

67.27 49,

6 ROADWAY ITR
0.00 0

0 0.00 0
0 0.00 0
0 0.00 0
0 0.00 0
0 0.00 0
.0 0.00 0
0 0
0 0
0 0
0 0
0 G

o

0.00
0.00
0.00
0.00
.9 QVERTOPPING

o

~

o

)

Wl
? o0
IOONAOOONHLIOIND
000000000000
IO000000OOOOOH
1000000000000
IOO0000O000OOOON
1000000000000
T OCOOOO0COOOOW
I0O000O0OOO00
=1=1=1=T-T-Y-Y-T-¥-T-Y=)
000000000000
OO0 00O000000OOW
000000000000

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: TMPSITE3 DATE: 05-10-2010

HEAD HEAD ’ TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
65 .000 0.00 .00 0.00
.000 9.80 .00 0.00
.000 19.60 .00 0.00
.000 29.40 .00 : 0.00
.000 39.20 .00 0.00
.000 49.00 0.00
.000 58.80 .00 0.00
.000 63.00 .00 0.00
.000 78.40 .00 0.00
.000 88.20 .00 0.00
.000 . 98.00 . 000 . 000 .

. S1> TOLERANCE (ft) 0.010 oo <2> TOLERANCE (%) = 1.000

00000000000
o
o

0
0

0

0

0

0

67.63 0
0

0

0

e

2

CURRENT DATE: 05-10-2010 FILE DATE: 05-10-2010
Page 1
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TMPSITE3.LST
CURRENT TIME s 15133020 sy kR R KRR AR KRRk ek aME: TMPSITES . .

DIS- HEAD- INLET OUTLET
CHARGE  WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL.
SSefsy o (Fo o (fo  (FO)  <kd> (FY)  FY) (B (R (fps)  (Fps)

AAAAAAA

0.00 65.50 0.00

AAAAAAAAAAAAAAAAAAAAAAAAA

1.40 O-NF 0.00 0.00 0.00 1.50 0.00 0.00
9.80 65.66 1.16 1.56 3-m1t 1.24 0.90 1.50 1.50 2.27 0.00
19.60 66.03 1.76 1.93 3-M2t 1.80 1.29 1.50 1.50 4.54 0.00
29.40 66.48 2.24 2.38 2-M2c 2.30 1.61 1.61 1.50 6.23 0.00
39.20 66.89 2.65 2.79 2-M2c 2.80 1.86 1.86 1.50 6.85 0.00
49.00 67.27 3.01 3.17 2-M2c  3.52 2.09 2.09 1.50 7.37 0.00
58.80 67.63 3.35 3.53 2-M2c 4. oo 2.30 2.30 1.50 7.85 0.00
—> 63.00___ 67.78 _ _3.48__3.68 2-M2c_ 4.00 __2.39 _2.39 1.50 _8.03 _0.00
78.40 68.33 3.99 4.23 2-mM2c 4. oo T2.67 T2.67 1.50 8.79 0.00
88.20 68.65 4.33 4.55 2-M2c  4.00 2.84 2.84 1.50 9.23 0.00
c 4,00 2.99 2.99 1.50 9.

28:00  69.05 .4.69 4.95 2-mic 4.0 .78 . 0-00

E1 inlet face 1invert 64.10 ft El. outlet tinvert 64.
El. inlet throat invert . 0.00 ft El. inlet crest . 0.0

oA
o

1=

:~h
-

Txhhik SITE DATA fdefedeh CULVERT INVERT ThEhRhkr kTt ik

INLET STATION 0.00 ft

INLET ELEVATION 64.10 ft

OUTLET STATION 106.00 ft

OUTLET ELEVATION 64.00 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0009

CULVERT LENGTH ALONG SLOPE 106.00 ft
3. 223 CULVERT DATA SUMMARY L X2 2 R-2- 228 8. 2.2 2 2. 2.2 2.2 2.2 8- 3-2:

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTTIONAL

INLET EDGE AND WALL GROOVED END PROJECTION

INLET DEPRESSION NONE

CURRENT DATE: 05-10-2010 FILE DATE: 05-10-2010
CURRENT TIME: 15:35:22 FILE NAME: TMPSITE3

CONSTANT WATER SURFACE ELEVATION
65.50

AAAAAAAAAAAAAAAAAAAAAAAAAA ROADWAY _OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA

ROADWAY SURFACE GRAVEL
Page 2
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! TMPSITE3.LST
EMBANKMENT TOP WIDTH o 23.00 ft

CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 75.40 ft

Page 3
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PROPOSED BOX CULVERT ---

COFFERDAM AND @ 7.78.
DEWATERING (TOP EL. 6804

TEMPORARY 48" BYPASS PIPE -- -
INVERT EL. 64.0+/—C 4 |
(MATCH EXISTING GROUND)

"III’N

RETAINING WALL

(SEE RETAINING WALL PLANS)

EASEMENT LINE o
(SEE RIGHT OF WAY PLAN)

S ———

175400

— EXISTING STONE BOX CULVERT
(TO BE REMOVED)

1
i

[Salniubatadinde ]

|
-

T T

S QUG S AN

hy aphatng SHPIN SN
[ 1

DI AN

"~ COFFERDAM AND
DEWATERING

(TOP EL. 6669
(7.7~

TEMPORARY
BYPASS PIPE
INVERT EL. 64,0 +/-
(GRADE TO DRAIN)

Al

"\ TEMPORARY WORK
AREA (SEE RIGHT
OF WAY PLAN)

\ BLAEL A -
& SR N

. LG TV AS

~ 7

~ Co LI
- TEMPORARYS, PUMP DISCHARGE
DEWATERING BASIN

—— EROSION AND SEDIMENTATION
CONTRN QVETEM (TVD )

T EAOEAL)y (R \ELT

A/L/-S.
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_rate of 151 cfs;

3 HYDROLOGY

Slte 3 is associated wnh the crossing of an un-named mbutary of Piper Brook in the Town of
Newington. This area discharges into the tributary at coordinate 41.70052 deg, 72.75094 deg
NADS83 datum, which is located approximately 2500 feet north northeast of the Route 175
crossing of the rail bed. This drainage area converges into an ex1stmg (3.0°'W X 3.5’H) stone
box culvert under the railroad bed.

The watershed area for this site is delineated and measured from U.S.G.S. quadrangle sheets
New Britain and Hartford South. The drainage area has been verified using 200-scale mapping
provided by MDC of Hartford. In addition, the delineation was field reviewed.

20/.6tAc, )
The associated drainage area of 0.315 “square miles is well developed with residential,
commercial and individual properties. The Rational Method is appropriate for use at this site..
This watershed is partially developed with approximately 15 percent of the land area urbanized.

The recommended design flow rate should be based on | the 50-year event w1th a calcu]ated ﬂow

SN R ICR

: &
iQDQ":; [T ] CLHEC

- METHODOLOGY - 2-yr 10-yr | 25-yr | 50-yr | 100-yr | 500-yr
Rational Method | 63 98 126 | (151D |( 180)
TR-55 Method 79 171 | 229 | 323 | 347
USGS Regression w/ Urban Adjustments 32 65 95 123 137




6 - FISHERIES CONCERNS

The Department of Environmental Protection Fisheries Division has field reviewed this site on
July 24, 2003. Mr. Donald Mysling has indicated that fisheries passage is not a concern.






